1 H NMR (400 MHz) and 13 C NMR (100 MHz) spectra were recorded with JEOL JNM-ECX 400 spectrometers at ambient temperature by using tetramethylsilane as an internal standard.
HRMS were measured by a JEOL JMS-700 MStation spectrometer. The high-resolution electrospray ionization mass spectrometry (HR-ESI-MS) and atmosphere pressure chemical ionization (APCI) MS were performed on a BRUKER DALTONICS micrOTOF using positive and negative ion modes, and acetonitrile as a solvent. Single-crystal diffraction analysis data were collected with a BRUKER-APEX X-Ray diffractometer equipped with a large area CCD detector for 8b and 8c by using graphite monochromated Mo-Kα radiation (λ = 0.71069 Å) and X-ray crystallographic data for the others were recorded at 100 K on a Rigaku CCD detector (Saturn 724) mounted on a Rigaku rotating anode X ray generator (MicroMax 007HF) using
Mo-Kα radiation from the corresponding set of confocal optics. The diffraction data were solved with the SIR-97 program and refined with the SHELX-97 program. [S1] UV/Vis absorption spectra were measured with a JASCO UV/Vis/NIR spectrophotometer V-570. CV measurements were conducted in a solution of 0.1 M TBAPF 6 in dry acetonitrile with a scan rate of 100 mV/s at room temperature in an argon-filled cell. A glassy carbon electrode and a Pt wire were used as a working and a counter electrode, respectively. An Ag/Ag + electrode was used as reference electrodes, which were normalized with the half-wave potential of ferrocene/ferrocenium + (Fc/Fc + ) redox couple. Constant potential spectro-electrochemical experiments were performed using a quartz glass cell with Pt-net as a working and an Pt wire as a counter electrode. The applied potential was fixed to 0.42 V vs Fc/Fc + for electrolysis condition. Thermogravimetic analysis was performed on an SII Exstar 600 TG/DTA 6200.
TLC and gravity column chromatography were per-formed on Art. 5554 (Merck KGaA) plates and silica gel 60N (Kanto Chemical), respectively. All other solvents and chemicals were reagent-grade quality, obtained commercially, and used without further purification except as noted. For spectral measurements, spectral-grade chloroform was purchased from Nacalai Tesque.
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S3
Experimental Section
5:
The compound 4 was synthesized according to a literature procedure. [S2] 4 (1.23 g, 9.32 mmol)
and p-benzoquinone (0.41 g, 3.8 mmol) in CHCl 3 (30 ml) were heated to 60 °C for 2 days with stirring. After cooled to room temperature, the reaction mixture was evaporated to remove the solvent. The residue was washed with hexane and filtrated to afford 5' (0.880 g, 2.37 mmol, 63%) as a white solid. 6: LAH (0.20 g, 5.26 mmol) was added slowly to suspension of 5 (0.20 g, 0.571 mmol) in dry THF (20 ml) at 0 °C. After adding, the reaction mixture was refluxed for 1 h. After refluxing, the reaction mixture was cooled to 0 °C again. 6 M HCl (9 ml) was added to the mixture and refluxed for 1 h again. 73, 149.42, 143.10, 138.40, 135.68, 133.96, 129.50, 122.32, 120.76, 40.26, 39.90, 32.55, 25.55, and 25.49 7: 6 (0.132 g, 0.377 mmol) was dissolved in a mixture of dry pyridine (8 ml) and piperidine (0.5 ml, 5.1 mmol). Pyridine-N-oxide (0.32 g, 3.36 mmol) and ferrous sulfate heptahydrate (20 mg, 0.072 mmol) added to the resulting solution, and the reaction mixture was heated to 100 °C under argon atmosphere for 5 h. After cooling, the reaction mixture was mixed with 5% aqueous hydrochloric acid (10 ml), a yellow precipitate was formed. (28900) nm. 
11:
A suspension of 2 (83 mg, 0.14 mmol) and malononitrile (180 mg, 2.73 mmol) in 40 ml of dry pyridine was heated to 40-50 °C for 10 min. TiCl 4 (0.6 ml, 5.5 mmol) was added to the reaction mixture, and refluxed for 2 h under argon atmosphere. After cooling, the reaction mixture was dissolved in CHCl 3 . Silica gel was added into the CHCl 3 and stirred for 10 min. Figure S1 . 1 H NMR spectrum of 4 in CDCl 3 at room temperature. Figure S15. TG analysis of 8a. The weight loss from 250 to 300 °C was due to the release of four ethylene molecules from 8a. The observed value was 15.3%, and the calculated was 16.2%. Table S1 . Crystal data and structure refinement for 7. were scaled to 50% probability.
Empirical formula
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S30 Table S2 . Crystal data and structure refinement for 8a. S31 Figure S30 . X-ray crystal structure of 8a. Thermal ellipsoids were scaled to 30% probability.
Empirical formula
Solvent molecules were omitted for clarity.
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